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(57) A reseat system of a touch signal probe
includes a fixed component (31), a movable component FIG.1
(41), a pair of hard ball (34) provided on the fixed com-
ponent (41), a cylindrical body (44) provided on the
movable component (41) for abutting the hard ball (34),
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and a contact point on the hard ball (34) change position
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Description

[0001] The present invention relates to a reseat
system of a touch signal probe installed in a coordinates
measuring machine. More specifically, it relates to a
reseat system of a touch signal probe having a fixed
component and a movable component, the reseat sys-
tem allowing displacement of the movable component
relative to the fixed component when a force is applied
to the movable component from the outside and accu-
rately returning the movable component to a rest posi-
tion when the force applied to the movable component
ceases to exist.

[0002] A touch signal probe is used in a coordinates
measuring machine for detecting contact. In the coordi-
nates measuring machine having the touch signal
probe, a probe movable in three-dimensional directions
touches a workpiece on a fixed table and a coordinate
value of respective axes (respective axes in the three-
dimensional directions) when the probe touches the
workpiece is read as an electric trigger, so that dimen-
sion and configuration of the workpiece is measured
based on the coordinate value. Accordingly, a position
of the probe can be detected by an electric touch signal
based on contact between the probe and the workpiece.
[0003] Fig. 5 shows a conventional touch signal
probe. In the figure, a stylus 1 is fixed to a movable com-
ponent 2. A contact ball 4 is provided at a distal end of
the stylus 1. Three cylindrical bodies 3 radially projects
with 120 degrees interval around an axis of the stylus 1
from a periphery of the movable component 2 on a
plane perpendicular to the axis of the stylus 1. On the
other hand, the fixed component 5 has three pairs of
cylindrical body 6 on a position corresponding to cylin-
drical bodies 3 of the movable component 2. The cylin-
drical body 3 and the cylindrical body 6 constitute a
reseat component for defining relative position of the
fixed component 5 and the movable component 2 at one
place.

[0004] According to the above arrangement, the
movable component 2 is pressed to the fixed compo-
nent 5 by virtue of a biasing force F of a biasing compo-
nent (not shown) and the movable component 2 is
forcibly brought into contact with the fixed component 5
through the reseat component. When pressing force
from the workpiece is not applied to the distal end of the
stylus 1, the movable component 2 rests on the fixed
component at six contact points. In other words, respec-
tive cylindrical bodies 3 of the movable component 2
rest on the respective cylindrical body 6 at two points,
total six points. Accordingly, the reseat system is called
as a six-point contact reseat system.

[0005] According to the six-point contact reseat
system, reseat position of the movable component after
an escape movement can be located at one place. In
other words, assuming that the stylus 1 displaces paral-
lel to axial direction at the rest position of the stylus 1
while maintaining contact between the reseat compo-
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nent on the movable component side and the reseat
component on the fixed component side toward respec-
tive contact points, respective loci drawn by the distal
end of the stylus crosses the axis of the stylus at the rest
position. According to the arrangement, the stylus 1
returns to a unique rest position only by restoring con-
tact with the respective contact points by the biasing
force F during return movement after escape movement
of the movable component 2 by the pressing force from
the workpiece, so that the rest position of the stylus 2
can be kept constant.

[0006] Since the position of the movable compo-
nent relative to the fixed component can be set unique
by the six-point contact reseat system, the six-point
contact reseat system has high anti-vibration rigidity.
Further, irrespective of the direction of the outside
pressing force, the six-point contact reseat system has
high reseat ability in a relatively rough unit of, for
instance, 10. m.

[0007] However, the above-described six-point con-
tact reseat system causes an error ("reseat shift error")
in a further fine unit of, for instance, 1. m observed in
return movement after contact, the error being caused
because the movable component is pushed by the
workpiece during escape movement of the movable
component to cause displacement relative to the fixed
component.

[0008] Specifically, as shown in Fig. 6(A), when the
contact ball 4 touches the workpiece W in the conven-
tional reseat system, the stylus 1 moves in left direction
in the figure as shown in Fig. 6(B). At this time, little
reaction force is caused between the movable compo-
nent 2 and the fixed component 5, so that the movable
component 2 slightly slides in the left direction in the fig-
ure. When the workpiece W and the stylus 1 connected
to the movable component 2 is no more in contact with
each other as shown in Fig. 6(C), the movable compo-
nent 2 conducts the return movement by virtue of the
biasing force F, where the axial position of the movable
component 2 is shifted on account of the aforesaid slide
movement. The shift directly affects on measurement
accuracy of the probe.

[0009] The Applicant of the present invention has
proposed a reseat system capable of correcting reseat
position shift after return movement shown in Fig. 7
(European Patent Publication No. 0764827 A2), where
the reseat error is corrected by a piezoelectric element
for administrating the direction of the friction force
applied to a contact points between the movable com-
ponent and the fixed component of the reseat system.
[0010] The reseat system has a fixed component
11, a movable component 21 and a biasing force gener-
ator (not shown) capable of allowing displacement of
the movable component 21 relative to the fixed compo-
nent 11 when a force is applied to the movable compo-
nent from the outside and capable of returning the
movable component 21 to a rest position when the force
is not applied to the movable component 21.
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[0011] The movable component 21 has a stylus 22
having a contact ball 24 to be in contact with the work-
piece projecting therefrom and three cylindrical bodies
23 extending radially around the axis of the stylus 22 at
120 degrees interval to be in contact with the fixed com-
ponent 11.

[0012] A central portion of the fixed component 11
is secured to a housing of the probe (not shown), the
fixed component 11 having three arms 12 extending
radially around the axis of the stylus 22 at 120 degrees
interval. A pair of hard ball 13 are disposed on an upper
surface of an end of the respective arms 12.

[0013] Further, a piezoelectric element 14 as a dis-
placement generator is provided to an inner portion rel-
ative to the hard balls 13 of the respective arms 12, the
piezoelectric elements being stretchable radially
approximately along the axis of the stylus 22.

[0014] When a voltage is applied to the respective
piezoelectric elements 14, the respective piezoelectric
elements 14 synchronously displaces, so that the
respective hard balls 13 displace in approximately radial
direction around the axis of the stylus 22. Incidentally,
the displacement in the present arrangement is a kind of
"static" displacement, which is different from vibration
where the movement of the piezoelectric elements is
minutely repeated.

[0015] The direction of the friction force at respec-
tive contact points between the cylindrical body 23 and
the hard ball 13 aligns by the displacement, so that the
reseat position can be adjusted to return the movable
component by the biasing force.

[0016] However, in the above-described mecha-
nism, though "axial shift", i.e. the reseat shift error in
axial direction of the cylindrical body 23 can be effec-
tively corrected, "circumferential error”, i.e., the reseat
shift error in a circumferential direction around the axis
of the stylus 22 cannot be sufficiently corrected.

[0017] Specifically, as shown in Figs. 8(A) (seen
from an upper direction in Fig. 7) and 8(B) (seen from an
outside on the axis of the cylindrical body 23), when the
movable component 21 conducts the return movement
after the stylus 22 touches the workpiece, the cylindrical
body 23 can be shifted in the circumferential direction
around the axis of the stylus 22 to be supported by only
one of the hard balls 13. When the cylindrical body 23 is
displaced in the axis direction while being shifted in the
circumferential direction, the cylindrical body 23 slides
in the axial direction while keeping shift in the circumfer-
ential direction as shown in Figs. 8(C) to (H), so that the
circumferential shift cannot be sufficiently eliminated.
[0018] The above phenomenon is thought to be
caused because the effect of the biasing force for elimi-
nating the circumferential direction is blocked by strain
energy on a surface of the hard balls 13.

[0019] Specifically, minute elastic deformation is
generated at the contact point P1 between the cylindri-
cal body 23 as the reseat component on the movable
component side and the hard ball 13 as the reseat com-
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ponent on the fixed component side on both the cylindri-
cal body 23 side and the hard ball 13 side. Immediately
after the stylus 22 is no more in contact with the work-
piece and the movable component 21 conducts the
return movement, there is dispersion in the direction of
the elastic deformation at respective contact points P1a
and P1b between the cylindrical body 23 as the reseat
component on the movable component side and the
hard ball 13 as the reseat component on the fixed com-
ponent side and the force applied to the respective con-
tact point. Though slightly, the elastically deformed
portion receives relative slide of the movable compo-
nent 21 and the fixed component 11, thus blocking
return movement by the biasing force.

[0020] When displacement voltage is synchro-
nously applied to the respective piezoelectric elements
14, the respective hard balls 13 move to project and
retreat in a direction radial to the axis of the stylus 22
relative to the rest position thereof. Accordingly, the
cylindrical body 23 temporarily slides in an axial direc-
tion relative to the hard ball 13. And the contact point on
the cylindrical body 23 sequentially moves from P1a in
Fig. 8(A) to P2 in Fig. 8(C), P3 in Fig. 8(E) and P4 in Fig.
8(G). Therefore, the direction of the elastic deformation
at the contact points and the force applied to the contact
point can be leveled on the cylindrical body 23 side, thus
eliminating the axial shift.

[0021] However, as shown in Figs. 8(B), 8(D), 8(F)
and 8(H), the contact point P1b on the hard ball 23 stays
at one point irrespective of the slide of the cylindrical
body 23, and the elastic deformation cannot be leveled.
Accordingly, the strain energy for preventing the cylindri-
cal body 23 from returning in the circumferential direc-
tion still works on the contact point P1b on the hard ball
23 side, which is thought to be a reason for the circum-
ferential shift not to be eliminated. Since the circumfer-
ential shift still remains, reseat shift cannot be corrected
with extremely high accuracy.

[0022] An object of the present invention is to pro-
vide a reseat system of a touch signal probe capable of
highly accurately correcting reseat shift error after
return movement of the movable component.

[0023] A reseat system of a touch signal probe
according to the present invention includes: a fixed
component; a movable component having a stylus; a
first reseat component provided on the fixed compo-
nent; a second reseat component provided on the mov-
able component, the second reseat component
touching the first reseat component at a pair of contact
point on three locations mutually spaced apart, the
reseat system of a touch signal probe allowing displace-
ment of the movable component relative to the fixed
component when outside force is applied to the stylus
and returning the movable component to a rest position
when the outside force is not applied to the stylus by vir-
tue of a biasing force; and a contact point displacer for
changing both of the contact point on the fixed compo-
nent and the contact point on the movable component
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for at least a predetermined distance.

[0024] According to the present invention, during
return movement of the movable component, both of the
contact point on the fixed component and the contact
point on the movable component change position
thereof. Accordingly, neither one of contact point on the
fixed component or the contact point on the movable
component keeps elastic deformation during displace-
ment as contrary to the conventional arrangement, so
that the strain energy by the elastic deformation is elim-
inated by the displacement. Therefore, a force for pre-
venting return to the rest position does not work on any
one of the contact points on the fixed component and
the movable component, so that the reseat shift error
can be effectively corrected.

[0025] In the above-described reseat system of a
touch signal probe, the predetermined distance may
preferably be larger than Hertzian elastic deformation
caused on the contact points on the fixed component
and the movable component.

[0026] Accordingly, since the movement amount of
both of the contact points on the fixed component and
the movable component exceeds the Hertzian elastic
deformation, the strain energy can be sufficiently elimi-
nated by the elastic deformation, so that shift correction
function can be effectively performed.

[0027] In the above arrangement, the contact point
displacer may preferably include: a curved surface
formed on one of the first reseat component and the
second reseat component; a slant surface formed on
the other of the first reseat component and the second
reseat component, the slant surface slanting relative to
a radial direction of an axis of the stylus; and a drive
source for relatively displacing the first reseat compo-
nent and the second reseat component.

[0028] According to the present arrangement, both
position of both of the contact points on the movable
component and the fixed component can be changed by
a single drive source. Therefore, the construction of the
reseat system can be simplified.

[0029] Specifically, one of the first reseat compo-
nent and the second reseat component may preferably
be a pair of hard ball and the other may preferably be a
cylindrical body having conic outer circumference.
[0030] Alternatively, one of the first reseat compo-
nent and the second reseat component may preferably
be a pair of cylindrical body arranged in V-shape and
the other may preferably be a cylindrical body having
conic outer circumference.

[0031] Further alternatively, one of the first reseat
component and the second reseat component may
preferably be one hard ball and the other may preferably
be a V-shape groove having cut surface slanting relative
to the radial direction of the axis of the stylus.

[0032] According to the above configuration, the
effect of the present invention can be achieved only by
changing a part of a component of the conventional
reseat system. Therefore, conventional product facility,
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product parts and production process can be applied to
the product of the present invention, thus avoiding sig-
nificant increase in the production cost. Further, a com-
ponent having high accuracy can be easily
manufactured, thereby easily implementing the effect of
the present invention.

[0033] In the above, the contact point displacer may
preferably include a displacement generator for rela-
tively displacing the first reseat component and the sec-
ond reseat component on respective contact points
between the first reseat component and the second
reseat component while keeping contact between the
movable component and the fixed component after the
outside force is ceased to be applied to the movable
component to finally return the movable component to
the rest position, the displacement generator also serv-
ing as the drive source.

[0034] In the present invention, the circumferential
shift can be corrected during return movement even
without the displacement generator by changing posi-
tions of both of the contact points on the fixed compo-
nent and the movable component during, for instance,
minute slide movement in returning the movable com-
ponent to the rest position. In this case, the drive source
is a mechanism for returning the movable component to
an initial posture.

[0035] Further, at least one of the first reseat com-
ponent and the second reseat component may be
rotated to change the positions of the contact points on
both of the fixed component and the movable compo-
nent without relatively displacing the fixed component
and the movable component. In this case, the rotary
mechanism serves as the drive source.

[0036] However, by providing the displacement
generator for artificially causing relative displacement of
the fixed component and the movable component after
return movement thereof, the circumferential shift can
be corrected with high accuracy by a simple structure.
[0037] In the above, it is preferable that the dis-
placement generator relatively displaces the respective
fixed components and the respective movable compo-
nents along only a single direction.

[0038] Though the above-described present inven-
tion can be implemented by providing piezoelectric ele-
ments for displacing in a plurality of different directions,
the structure can be complicated. According to the
above arrangement, the effect of the present invention
can be achieved by providing only one displacement
generator for each combination of the fixed component
and movable component. Accordingly, the structure of
the reseat system can be simplified without largely
increasing production cost thereof.

Fig. 1 is a perspective view showing a reseat sys-
tem of a touch signal probe according first embodi-
ment of the present invention;

Figs. 2(A) to (H) are illustrations for showing an
effect of the first embodiment, where (A), (C), (E)
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and (G) are illustrations of relative displacement
between cylindrical body 44 and hard ball 34 seen
from a movable component side, and where (B),
(D), (F) and (H) are end views showing cross sec-
tions perpendicular to displacement direction, the
cross section including the cylindrical body 44, the
hard ball 34 and contact point thereof;

Fig. 3 is a perspective view showing a reseat sys-
tem of a touch signal probe according to second
embodiment of the present invention;

Fig. 4 is a perspective view showing a reseat sys-
tem of a touch signal probe according to third
embodiment of the present invention;

Fig. 5 is a perspective view showing a reseat sys-
tem of a conventional reseat system of a touch sig-
nal probe;

Fig. 6 is an illustration of problem associated with
the conventional reseat system of a touch signal
probe;

Fig. 7 is a perspective view showing a conventional
reseat system having a displacement generator;
and

Figs. 8 (A) to (H) are illustrations of problem associ-
ated with the conventional reseat system having the
displacement generator, where (A), (C), (E) and (G)
are illustrations of relative displacement between
cylindrical body 23 and hard ball 13 seen from a
movable component side, and where (B), (D), (F)
and (H) are end views showing cross sections per-
pendicular to displacement direction, the cross sec-
tion including the cylindrical body 23, the hard ball
13 and contact point thereof.

[0039] An embodiment of the present invention will
be described below with reference to attached draw-
ings. Incidentally, in the respective embodiments, the
same reference numeral will be attached to the same
component to omit or simplify description thereof.

[First Embodiment]

[0040] Fig. 1 shows first embodiment of the present
invention. The touch signal probe 10 of the first embod-
iment includes a fixed component 31, a movable com-
ponent 41 having a stylus 42, and a reseat system 10A
between the fixed component 31 and the movable com-
ponent 41.

[0041] The fixed component 31 includes a base
portion having a though hole 35 for the stylus 42 to be
inserted, and three support arms 32 extending from the
base portion at 120 degrees interval radially from the
stylus axis. A pair of hard ball 34 is provided on the
respective support arms 32 adjacent to distal end
thereof and, further, a piezoelectric element 33 for
stretching and contracting the support arm by applying
electric voltage between the hard balls 34 and the base
portion is provided on the support arms 32.

[0042] In the above, the hard ball 34 constitutes a
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reseat component on fixed component side and the pie-
zoelectric element 33 constitutes a displacement gener-
ator of the present invention.

[0043] A contact ball 43 to be in contact with the
workpiece is provided on a pointed end of the stylus 42.
Further, the movable component 41 has three cylindri-
cal bodies 44 extending radially from an axis of the sty-
lus 42 at 120 degrees interval and having outer
circumference with narrower pointed end than base end
thereof on a position corresponding to a center of the
pair of hard ball 34. The cylindrical body 44 constitutes
a reseat component on movable component side of the
present invention.

[0044] In the above arrangement, when the contact
ball 43 comes out of contact with the workpiece and the
movable component 41 conducts return movement, the
movable component 41 restores contact with the fixed
component by virtue of biasing force. At this time, in
accordance with the contact and return movement,
respective cylindrical bodies 44 slide in a direction
approximately opposite to the contact point with the
workpiece relative to the respective hard balls 34 to be
shifted.

[0045] However, since the respective cylindrical
bodies 44 has a tapered surface, the contact points on
both of the cylindrical body 44 and the hard ball 34
respectively moves position thereof. Accordingly, the
return effect on account of the biasing force is less likely
to be hindered by the elastic deformation at the respec-
tive contact points, thus preventing the circumferential
shift with high accuracy.

[0046] After the above return movement, a dis-
placement voltage is applied to the respective piezoe-
lectric elements 33 to synchronously conduct
displacement movement.

[0047] When the displacement voltage is applied,
the respective piezoelectric elements displace in an
approximately radial direction relative to the axis of the
stylus 42. The displacement at this time exceeds Hertz-
ian elastic deformation. Incidentally, the "displacement"
herein refers to a static displacement, which is different
from "vibration" where minute movement by the piezoe-
lectric element is repeated.

[0048] In accordance with the displacement, the
hard balls 34 also displace respectively in displacement
direction of the piezoelectric element, thus conducting
relative slide movement between corresponding cylin-
drical bodies 44.

[0049] The respective hard ball 34 and the cylindri-
cal body 44 relatively displace by the slide movement as
shown in Fig. 2.

[0050] Specifically, as shown in Fig. 2(A), circumfer-
ential shift is caused immediately before the displace-
ment voltage is applied to the respective piezoelectric
elements 33 and the cylindrical body 44 is supported
only by one of the pair of hard ball 34 (right side in the
figure). At this time, as shown in Fig. 2(B), the cylindrical
body 44 and the one of the hard balls 34 is in contact
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with each other at contact point P1.

[0051] When the displacement voltage is applied to
the respective piezoelectric elements 33 and the piezo-
electric elements 33 are deformed to stretch from the
base portion of the fixed component 31 to the hard ball
34, the cylindrical body 44 retreats relative to the hard
ball 34 in radial direction from the axis of the stylus. At
this time, the contact point on the cylindrical body 44
side moves from P1 to P2 in the figure by the relative
retraction of the cylindrical body 44. Further, as shown
in Fig. 2(D), the contact point P1 on the hard ball 34 side
also moves to P3. This is because the tapered surface
of the cylindrical body 44 slides in the circumferential
direction (D direction in the figure) by virtue of the bias-
ing force applied to the movable component 41. Inciden-
tally, the other hard ball 34 (left in the figure) and the
cylindrical body 44 may not be in contact with each
other according to magnitude of initial circumferential
shift.

[0052] Subsequently, when the respective piezoe-
lectric elements 33 deforms to contract from the hard
ball 34 side toward the base portion of the fixed compo-
nent 31, the cylindrical body 44 projects in radial direc-
tion of the axis of the stylus relative to the hard ball 34.
At this time, the tapered surface of the cylindrical body
44 further slides in D direction by the biasing force
applied to the movable component 41, so that both the
cylindrical body 44 and the pair of hard ball 34 touch
with each other. And the contact point on the cylindrical
body 44 side moves from P2 to P4 in the figure by the
relative retraction of the cylindrical body 44. Further, as
shown in Fig. 2(F), the contact point P3 on the hard ball
34 side also moves to P5.

[0053] Subsequently, when the displacement volt-
age is no more applied and the cylindrical body 44 and
the hard ball 34 are stilled, the cylindrical body 44 and
the hard ball 34 are kept being in contact with each
other at two points as shown in Fig. 2(G) and 2(H).
[0054] According to the present embodiment, the
contact point on both of the cylindrical body 44 and the
hard ball 34 respectively changes position thereof in
accordance with relative slide movement of the cylindri-
cal body 44 and the hard ball 34 by the piezoelectric ele-
ment 33. Accordingly, the elastic deformation on the
contact point of the cylindrical body 44 with the hard ball
34 does not restrict the cylindrical body 44 from sliding
in circumferential direction as well as in axial direction.
Therefore, the reseat shift error can be corrected by dis-
placement movement by the piezoelectric element 33
with high accuracy.

[0055] Further, since the cylindrical body 44 has a
tapered surface having narrower end than the base
thereof, the cylindrical body 44 moves to correct the cir-
cumferential shift by the function of the biasing force
during relative slide movement by the piezoelectric ele-
ment 33. Accordingly, further accurate correction of the
reseat shift error is possible by employing piezoelectric
element 33 capable of displacing in only one direction.
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Further, since the same arrangement as the conven-
tional products can be used except for the cylindrical
body 44, the manufacture process and facility can be
also used for manufacturing the present product, thus
not increasing the production cost.

[Second Embodiment]

[0056] Fig. 3 shows second embodiment of the
present invention. The present invention differs from the
above-described first embodiment in that a reversely
tapered cylindrical body 45 with so-called reverse
tapered surface having wider distal end than the base
end is used as the reseat component on the movable
component side instead of the cylindrical body 44 of the
first embodiment.

[0057] In the present embodiment, the contact point
on both the reverse cylindrical body 45 and the hard ball
34 also moves while changing position thereof on
respective components on account of outer circumfer-
ential tapered surface of the reverse tapered cylindrical
body 45 as the reseat component on movable compo-
nent side.

[0058] Accordingly, the same effect as mentioned in
the first embodiment can be attained.

[Third Embodiment]

[0059] Fig. 4 shows third embodiment of the
present invention. In the present embodiment, a single
hard ball 47 provided on a surface of the movable com-
ponent facing the fixed component is used as the reseat
component on the movable component side.

[0060] And a V-shape groove 36 provided on a pro-
jection projecting from a distal end of the support arm
32 and having an cut surface slanting relative to dis-
placement direction by the piezoelectric element 33 is
used as the reseat component on the fixed component
side.

[0061] In the present embodiment, since the cut
surface of the V-shape groove 36 is slanted in radial
direction of the axis of the stylus 42, the contact points
on the hard ball 47 side and the V-shape groove 36 side
respectively change the position thereof.

[0062] Accordingly, the force for preventing correc-
tion of the reseat shift error of the movable component
is not generated by the elastic deformation on respec-
tive contact points, so that the reseat shift error can be
corrected with high accuracy.

[0063] Further, since the V-shape groove 36 has
the cut surface slanting relative to the displacement
direction by the piezoelectric element 33, the hard ball
47 moves to correct the circumferential shift by the
effect of the biasing force during the relative slide move-
ment by the piezoelectric element 33. Accordingly, fur-
ther accurate correction of the reseat shift error is
possible by employing the piezoelectric element 33 dis-
placing along only one direction.
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[Modifications]

[0064] Incidentally, the scope of the present inven-
tion is not restricted to the aforesaid embodiments, but
includes following modifications as long as an object of
the present invention can be attained.

[0065] Configuration of the movable component
according to the present invention is not limited to the
configuration mentioned in the aforesaid embodiments,
but may be a disk having diameter identical with or
larger than length of the support arm of the fixed com-
ponent 31 or may be polygon such as a triangle. Fur-
ther, the configuration of the fixed component 31 is not
restricted to the above arrangement of small base por-
tion having the support arm, but may be polygon such
as a triangle having through hole at the center thereof.
In short, any configuration is possible for the fixed com-
ponent and the movable component as long as the
reseat component on the movable component side can
be supported to correspond to the reseat component on
the fixed component side.

[0066] Though a pair of hard ball is used for the
reseat component on the fixed component side in the
aforesaid first and the second embodiment, a pair of cyl-
inders arranged in V-shape may be used instead
thereof. Though the hard ball 47 is used as the reseat
component on movable component side and the V-
shape groove 36 is used as the reseat component on
fixed component side in the third embodiment, the com-
bination of the reseat component on movable compo-
nent side and reseat component on fixed component
side may be a pair of hard ball and a projection having
cross section such as V-shape. Alternatively, the combi-
nation of the reseat component on movable component
side and reseat component on fixed component side
may be one hard ball and a wedge-shape groove having
bottom base line slanting toward biasing force direction
as getting farther from the axis of the stylus.

[0067] In short, the scope of the present invention
includes all of the arrangement where both of the posi-
tion of the contact point on the fixed component side
and the position of the contact point on the movable
component side respectively changes during relative
displacement of the fixed component and the movable
component.

[0068] In the above-described embodiments, a dis-
placement generator using a piezoelectric element for
displacing in an approximately radial direction relative to
the axis of the stylus is used as the drive source. How-
ever, the drive source of the present invention is not
restricted to the displacement generator. For instance,
the slide movement mechanism during return move-
ment of the movable component after being in contact
with the workpiece may be used as the drive source, or
alternatively, a rotating mechanism for rotating the
reseat component on movable component side and
reseat component on fixed component side without dis-
placement may be used.
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[0069] Further, when the displacement generator is
used in the present invention, the displacement genera-
tor is not restricted to the piezoelectric element. For
instance, an excitation coil may be used, or alternatively,
other drive means such as electrostatic, air-pressure
and hydraulic pressure mechanism may be used.
[0070] Further, the displacement direction is not
restricted to the approximate radial direction relative to
the axis of the stylus, but may be a direction perpendic-
ular to the parallel line of the stylus axis. For instance,
the displacement generator may be disposed between
the pair of hard ball in the first embodiment. Further,
though one displacement generator is used for each
combination of the reseat component on movable com-
ponent side and reseat component on fixed component
side, a plurality of displacement generator may be used
for each combination. Further, though the displacement
generator is provided to the fixed component side, the
displacement generator may be provided to the mova-
ble component side.

[0071] In other words, any arrangement is possible
for the displacement generator as long as relative dis-
placement can be caused between the reseat compo-
nent on movable component side and reseat
component on fixed component side.

Claims

1. Areseat system (10) of a touch signal probe, com-
prising:

a fixed component (31);

a movable component (41) having a stylus
(42);

a first reseat component provided on the fixed
component; and

a second reseat component provided on the
movable component, the second reseat com-
ponent touching the first reseat component at a
pair of contact point on three locations mutually
spaced apart,

the reseat system of a touch signal probe
allowing displacement of the movable compo-
nent relative to the fixed component when out-
side force is applied to the stylus and returning
the movable component to a rest position when
the outside force is not applied to the stylus by
virtue of a biasing force, the reseat system
being characterized by having a contact point
displacer for changing both of the contact point
on the fixed component and the contact point
on the movable component for at least a prede-
termined distance.

2. The reseat system of a touch signal probe accord-
ing to Claim 1, wherein the predetermined distance
is larger than Hertzian elastic deformation caused
on the contact points on the fixed component and
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the movable component.

The reseat system of a touch signal probe accord-
ing to Claim 1 or 2, the contact point displacer com-
prising:

a curved surface formed on one of the first
reseat component and the second reseat com-
ponent;

a slant surface formed on the other of the first
reseat component and the second reseat com-
ponent, the slant surface slanting relative to a
radial direction of an axis of the stylus; and

a drive source for relatively displacing the first
reseat component and the second reseat com-
ponent.

A reseat system according to any of claims 1 to 3,
wherein one of the first reseat component and the
second reseat component is a pair of hard ball (34)
and the other is a cylindrical body (44, 45) having
conic outer circumference.

A system according to any of the preceding claims,
wherein one of the first reseat component and the
second reseat component is a pair of cylindrical
body arranged in V-shape and the other is a cylin-
drical body having conic outer circumference.

A system according to any of claims 1 to 4,
wherein one of the first reseat component and the
second reseat component is one hard ball (47) and
the other is a V-shape groove (36) having cut sur-
face slanting relative to the radial direction of the
axis of the stylus.

A reseat system according to any one of Claims 1
to 6, wherein the contact point displacer includes a
displacement generator (33) for relatively displac-
ing the first reseat component and the second
reseat component on respective contact points
between the first reseat component and the second
reseat component while keeping contact between
the movable component and the fixed component
after the outside force is ceased to be applied to the
movable component to finally return the movable
component to the rest position, the displacement
generator also serving as the drive source.

The reseat system of a touch signal probe accord-
ing to Claim 7,

wherein the displacement generator relatively dis-
places the respective fixed components and the
respective movable components along only a single
direction.
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